Constitutive activation of fibroblast growth factor receptor 3 by mutations responsible for the lethal skeletal dysplasia thanatophoric dysplasia type I.
Thanatophoric dysplasia type I (TDI) is a neonatal lethal skeletal dysplasia caused by several mutations in the extracellular domain of fibroblast growth factor receptor 3. These mutations occur either in the Ig2-Ig3 linker domain or in the extracellular juxtamembrane domain, and all involve mutation of the wild-type residue to Cys. In all cases, the presence of the mutant Cys residue allows the receptor to dimerize abnormally, resulting in ligand-independent activation. This is also manifested by increased biological signaling, increased tyrosine phosphorylation, and in vitro kinase activity associated with dimeric receptors. These results suggest that TDI is caused by Cys-mediated intermolecular disulfide bonding, leading to constitutive receptor activation as a result of these mutations. Mutations causing TDI are discussed with respect to activating mutations in other receptors that are implicated in human disease.